Implementation of an ERP system has become an inevitable trend in modern enterprises. The smooth performance of daily operations and successful reduction of operational risks for an enterprise depend on the implementation of a sound internal control mechanism. Referencing literature and recruiting internal auditors of Taiwan Stock Exchange (TWSE)/Gre Tai Securities Market (GTSM)-listed companies and emerging stock companies, this study investigates the factors that influence the internal control benefits (based on COSO) of an enterprise in an ERP system environment. The results indicate that (1) critical factors that influence the internal control benefits of an enterprise include various ERP quality variables, such as system and information quality, service quality, and internal control quality. Good communication quality can enhance the internal control benefits. (2) The extent of implementation and the internal control benefits of an enterprise are positively correlated. The implementation of internal controls with an ERP equipped with an internal control mechanism improves the internal control benefits of an enterprise.
Introduction
Numerous enterprises suffered great losses and collapsed in recent years because of a failure to implement internal controls or because of a poorly designed internal control system. Consequently, issues regarding internal control and corporate governance have attracted substantial attention and responses from industries, government, and academia. An internal control system is a vital mechanism that enables an enterprise to achieve its operational goals, improves operational efficiency, strengthens its corporate constitution, and enhances its competitiveness. Smooth implementation of daily operations and successful reduction of operational risks in an enterprise rely on the implementation of a sound internal control mechanism.
Taiwan has the perfect information infrastructure. Faced with a complex and changeable business environment, enterprises rely on information technology to integrate their operations for substantial development. According to a survey of large enterprises in Taiwan (the top 1,000 manufacturers, top 500 service industries, and top 100 financial firms) conducted by the Institute for Information Industry in 2010, the enterprise resource planning (ERP) system establishment rate was approximately 78%, of which, manufacturers accounted for as high as 90% (Note 1). This data implies that ERP systems are critical to manufacturers for improving process efficiency. The operational mode of ERP systems differs from that of traditional manual operation systems; enterprises must re-evaluate risks associated with ERP implementation and establish response measures. Therefore, enabling enterprises to implement internal controls and strengthen their corporate constitution through an ERP equipped with an internal control mechanism has become a crucial issue. from the perspective of internal control (Poston & Grabski, 2001; Bradford & Florin, 2003) .
Academia holds different views on whether ERP implementation can improve internal control benefits (Hunton et al., 2006; Lambert, 2001) . The reason for the inconsistency is that although ERP implementation has a positive effect on benefit enhancement, it also has proxy problems, namely, deliberate manipulation of business operators. Thus, these positive and negative effects render the outcomes unclear. Another major cause of the ambiguity is the lack of a reliable and valid index scale for internal control benefits. Therefore, we developed 10 questions related to information systems based on the five main internal control factors (Note 2) published by the Committee of Sponsoring Organizations of the Treadway Commission (COSO) to measure the internal control benefits in enterprises after ERP implementation. The outcomes of this study may enable wider applications for future academic research.
Additionally, Section 404 of the Sarbanes Oxley Act emphasizes the importance of internal control in information systems. Taiwan also stipulates that the operation procedure of an ERP system must comply with the "Regulations Governing Establishment of Internal Control Systems by Public Companies" to prevent errors and fraudulent operating activities during each transaction cycle. Additionally, most ERP systems have control functions installed in the control points of each transaction cycle. However, if an internal auditor does not agree with or is not aware of these functions and does not implement the internal control mechanism, the benefits of the relevant internal control functions in ERP systems may not be fully realized. Few studies have explored the effect of the internal control mechanism of ERP implementation on the internal control benefits. Therefore, this study adopts the 11 control operations types that must be included in an information system for measuring the extent of internal control implementation, as stipulated in Article 8 of the Regulations Governing Establishment of Internal Control Systems by Public Companies, to investigate the relationship between the ERP internal control mechanism and internal control benefits.
In summary, we surveyed internal auditors of Taiwan Stock Exchange (TWSE)/Gre Tai Securities Market (GTSM)-listed companies and emerging stock companies to investigate key factors that influence internal control benefits under an ERP system environment. By identifying and understanding influential factors, we anticipate that with a changing enterprise information environment, ERP systems can achieve the functions and benefits of internal control, enhance surveillance potency, eliminate inappropriate employee behavior, and promote and implement corporate governance.
Literature Review and Hypothesis Construction

Early ERP Research
Most early ERP studies focused on how ERP could be successfully implemented, the factors for successful ERP implementation (Markus et al., 2000; Al-Mashari et al., 2003) , and the benefits of ERP (Chand et al., 2005) ; the foci here refer to the selection and use of effective indicators. Currently, key factors for successful implementation include correct business operating models, senior management support, appropriate promotional strategy, careful selection of outsourced information technology companies, high employee information literacy, and use of external resources. Indicators of ERP effectiveness include various financial indicators, productivity indicators, and the satisfaction level of participants.
Theoretically, the main objectives of ERP are to effectively integrate the internal resources and business processes of an enterprise or organization to increase the efficiency of business operations and enhance the competitiveness using information technology. However, different evaluation methods lead to inconsistent empirical outcomes for ERP benefits. Most of the empirical studies conducted in the 1980s and 1990s evaluated ERP benefits based on the production efficiency of economic theories; however, these studies were unable to prove that implementing ERP could enhance the output performance of an enterprise. This phenomenon is called productivity paradox in academia. Brynjolfsson (1993) inferred three potential causes for a productivity paradox: (1) incorrect measuring indices for investments and performances; (2) time-deferred benefits were not valued; and (3) the redistribution of IT benefits was incorrectly evaluated; for example, the benefits of reduced production costs because of IT, reduced selling prices, and direct consumer benefits were not included in when assessing enterprise benefits.
Subsequently, scholars evaluated the benefits of ERP implementation in enterprises with non-productive efficiency indicators; the outcomes indicated that the non-productive efficiency was positively correlated with ERP implementation. Eakin (2002) and Dos et al. (1993) investigated the relationship between ERP implementation and stock returns using the event study method of financial theory. The results of both studies showed a positive correlation between ERP implementation and stock returns. That is, when an enterprise announces plans to establish an ERP, the stock price of the enterprise has an excess return shortly after the www.ccsenet.org/ibr International Business Research Vol. 7, No. 4; announcement. Hayes et al. (2001) introduced control variables, such as company scale, into the event study model, and the result still agreed with that of the studies mentioned above. Hunton et al. (2002) introduced analysts' earnings forecasts after ERP implementation as independent variables to investigate the effect of ERP implementation. The results also suggested that a positive correlation between ERP implementation and benefits exists.
A number of scholars used traditional financial accounting ratios as performance indicators for ERP implementation. Poston and Grabski (2001) selected 50 companies as samples and used four categories of financial ratios as variables to investigate the growth of an enterprise before and after implementing ERP. The results indicated that although revenues created by each employee increased and the costs of goods sold decreased annually, ERP implementation did not reduce distribution costs or increase residual income. Brynjolfsson and Hitt (1996) interpreted this phenomenon to mean the benefits obtained from enhanced employee performance following ERP implementation were directly returned to customers; thus, the benefits could not be recorded in the quantifiable trading figures of an enterprise.
In addition to evaluating the benefits of ERP implementation with quantitative indicators, the use of a qualitative satisfaction indicator is also an important method for evaluating the success of an information system. Bailey and Pearson (1983) interpreted user satisfaction as an "attitudinal" response. High user satisfaction is typically an indication of a highly efficient information system (Ives et al., 1983; Baroudi & Orlikowski, 1988) ; that is, users believe that an information system that can fulfill their needs for information and benefits can be acquired. Currently, most studies regarding satisfaction with information systems focus on two user categories: end users and developers of information systems. Few studies have examined the satisfaction of internal auditors regarding the "anti-fraud function" of an ERP system from the perspective of the internal control of an enterprise.
Information Success Model
Because the effectiveness and success/failure of information system implementation not only affects the information management strategies of an enterprise, but also influences the direction of information investment, DeLone and McLean (1992) proposed a key factor model that affects information system success. Subsequently, information system success models have become a prominent topic, and related studies are continuously published. Considering the changing social information environment, DeLone and McLean (2003) reviewed more than 60 conceptual and empirical journals and proceedings (Note 3) on information management systems that were written more than 10 years after the model was proposed. Then, they developed an updated universal information system success model. This universal model, named the D&M information system success model, described the direct or indirect effects of five dimensions on the net benefits of information systems. These five dimensions included information quality, system quality, service quality, use intention, and user satisfaction. These qualities were critical variables that affected the net benefits of an information system. Based on this theory, we hypothesize that the quality of an ERP system affects the internal control benefits.
The universal model contains six dimensions: (1) information quality, which refers to the output qualities and includes the accuracy, completeness, clarity, liquidity, timeliness, relevance, usefulness, ease of comprehension, conciseness, reliability, updatedness, and objectivity of an information system; (2) system quality, which refers to the quality of an information system and includes ease of operation, ease of use, ease of learning, functional usefulness, accuracy, flexibility, integration, and efficiency; (3) service quality, which refers to the degree of support provided by information system suppliers and service capabilities for system correction; (4) use intention, which refers to the strength of users' spontaneous plans to use an information system, or in other words, the subjective probability of an individual's desire to use an information system; (5) user satisfaction, which refers to user satisfaction of an information system and is general indicated by users' satisfaction with the system interface, software, hardware, and decision provision; and (6) net benefits, which refers to benefits associated with an information system, including tangible and intangible benefits; however, different information systems have different benefit indicators.
Although McLean (1992, 2003) stated that the three qualities of an information system, information quality, system quality, and service quality, were antecedent factors for use intention, a number of scholars, for example, Jeong and Lambert (2001) , combined these three factors into a single dimension to investigate the relationship between these dimensions and use intentions. However, assessing the quality of an information system by verifying the discriminant and convergent validity of these three factors through factor analysis is a more practical approach.
As an enterprise manages and invests in activities related to an information system, the level of efficiency value depends on the success or failure of the system; therefore, the success or failure of an information system is vital to an enterprise. Consequently, various related studies have widely applied numerous information system success models, such as ERP systems, government and public sector information systems, online trading systems, accounting information systems, medical systems, decision-management systems, e-commerce sites, business intelligence systems, and knowledge-management systems. A number of these studies adopted identical dimensions to those of D&M information system success models (Rai & Welker, 2002) . However, most studies made partial modifications in response to the characteristics of an information system. McLean (1992, 2003) did not oppose such modifications and highlighted that because the purposes of use and the users differed, the success models for different information systems would differ accordingly.
Hypothesis Construction
Information system success models verify that an information system has the characteristics of accuracy, completeness, clarity, usefulness, understandability, timeliness, conciseness, reliability, updatedness, objectivity, ease of operation, ease of use, ease of learning, functional usefulness, flexibility, and efficiency of information. McLean (1992, 2003) and Rai and Welker (2002) contended that the system and information qualities of an information system affect the net benefits of the information system. Because an ERP allows immediate and online trading, auditing is no longer restricted by regions, time, and space; therefore, we propose Hypothesis H 1 as follows:
The system and information qualities of an ERP are positively correlated with internal control benefits.
DeLone and McLean (2003) added the effect of service quality on information benefits to the updated D&M information system success model. Service qualities include the customized modification capabilities and technical capabilities of computer centers. Service qualities refer to the degree of support and service capabilities for system correction of an information system supplier. Because internal auditing is unique, and different enterprises have different internal auditing requirements, a rigid ERP system would not fulfill the needs of internal auditing. Therefore, suppliers of ERP systems must provide appropriate customized support services to satisfy the needs of enterprise users. Thus, we propose Hypothesis H 2 as follows.
The service qualities of an ERP are positively correlated with internal control benefits.
Furthermore, numerous studies (Debreceny et al., 2005; Ragowsky & Adams, 2005 ) described an ERP system as an information management system that provides optimal management resources. An ERP system can integrate various upstream and downstream procedures to enhance the scalability of an enterprise. The implementation of ERP system can prevent fraudulent activity, reduce enterprise risks through mutual inspections, and provide additional auto-test functions to strengthen internal quality control. Therefore, we propose Hypothesis H 3 as follows:
H 3 : The internal control qualities of an ERP are positively correlated with the internal control benefits. Newstrom and Keith (1989) defined communication as an effective strategy for providing information, facilitating mutual understanding among employees, boosting employee emotions, increasing teamwork, improving employee satisfaction, and effectively enhancing organization performance. Richman and Farner (1975) defined communication as a significant process involving the transfer of messages, facts, opinions, concepts, or feelings of a person or several people to another person or a group of people through written or spoken language, or non-language formats.
In this study, communication quality refers to communication between internal control personnel and an ERP project group; it includes communication with ERP project groups, knowledge regarding an ERP system, education and training, and the acceptability of a manual. Wright and Wright (2002) found that although an ERP system had an internal auditing design, the internal control benefits may not be realized if internal control personnel misunderstand or fail to understand the functions. Therefore, we believe that by eliminating misunderstandings and promoting trust, a good communication model enables internal auditors to fully apply their professional knowledge for existing risks and managing future risks in an enterprise. Consequently, through using an ERP system, an enterprise may gain control of its risk management and the planning of its governance system. Accordingly, we proposed Hypothesis H 4 as follows:
H 4 : The quality of communication using an ERP is positively correlated with internal control benefits. Little and Best (2003) reasoned that although control functions are installed at the control points of a transaction cycle for an individual ERP system, the benefits of ERP-related internal control functions may not be fully conveyed if an internal auditor does not agree with or is unaware of these functions. Implementing internal controls using an ERP system with an internal control system can improve the internal control benefits of an Vol. 7, No. 4; enterprise; therefore, we proposed Hypothesis H 5 as follows:
The extent of internal control implementation under an ERP structure is positively correlated with internal control benefits.
Research Methodology
Data Source and Sample Construction
We adopted closed questionnaires to facilitate data calculation and quantification. We referenced the updated information system success model proposed by DeLone and McLean (2003) and the variable structure of user satisfaction with information systems proposed by Bailey and Pearson (1983) in this study. Additionally, we considered regulations regarding internal control mechanisms and studies relevant to ERP system and internal control when determining the content of the questionnaire. This study was conducted in two stages. During the first stage, we proposed a preliminary research structure and initial content for the questionnaire based on literature. Questionnaires were distributed in the second stage. First, a pretest was conducted to ensure that the designed questions conformed to the topic and scope of this study, unnecessary questions were deleted. A formal survey was conducted after the questions were finalized. The questionnaire adopted a five-point Likert scale and was designed to include the three main dimensions of this study: quality variables of an ERP system, the extent of internal control implementation under an ERP environment, and the internal control benefits of an ERP system. Respondents were instructed to score the questions; a high score indicates that the quality was high, whereas a low score indicates that the quality was low.
The primary research subjects of this study were internal auditors randomly selected from TWSE/GTSM-listed and emerging stock companies. To ensure the effectiveness of the recovered samples, questionnaires were recovered approximately three months after distribution. Under the same considerations, a pretest was conducted. During the pretest, 60 questionnaires were distributed, 35 of which were recovered. Unnecessary questions that were identified through reliability and validity analyses were eliminated from the final questionnaire. Subsequently, 350 finalized questionnaires were formally distributed among randomly selected subjects. We recovered 147 questionnaires, of which, 25 were invalid and eliminated. Thus, 122 valid questionnaires were obtained for an effective recovery rate of 34.86%.
Operational Definitions and Questions for Dependent and Independent Variables
We allocated each of the dimensions in the research model an operational definition and developed measuring questions according to relevant literature. These measuring questions are listed in Tables 1 and 2. (1) Dependent variables: indicators for internal control benefits
We developed 10 questions that were related to information systems based on the five main internal control factors (Note 4) published by the COSO to measure the internal control benefits of ERP implementation in enterprises. Indicators for this dimension were also developed based on the factor scores obtained from factor analyses. The measuring questions for the dimension are listed in Table 1 . We designed a questionnaire to measure ERP quality variables and the extent of internal control implementation. The measurement questions for the independent variables are shown in Table 2 . Four major quality factors and factors for the extent of internal control implementation were extracted through factor analyses. Indicators for this dimension were developed based on the factor scores obtained from factor analysis. The operational definitions for the independent variables are as follows:
1) System and information quality: refers to the quality of information systems, such as ease of operation, ease of use, ease of learning, functional usefulness, accuracy, flexibility, integration, and efficiency.
2) Service quality: refers to the degree of support and service capabilities for system corrections of information system suppliers.
3) Internal control quality: refers to internal control functions provided by an ERP system. 4) Communication quality: refers to the communication between internal control personnel and ERP system suppliers or project groups.
5) The extent of ERP internal control implementation: facilitates the effective operation and function performance at all enterprise levels during the automated working process, and employs online real-time monitoring to understand the effectiveness of internal controls. We adopted the 11 control operation types that Article 8 of the Regulations Governing Establishment of Internal Control Systems by Public Companies stipulates must be included in an information system as the measuring questions. To improve the explanatory power of the research model, three respondent characteristics were considered: gender, level of education, and the duration of internal auditing participation.
(4) Variables of enterprise characteristics
To improve the explanatory power of the research model, five enterprise characteristic variables were considered: the industry category, type of ERP system implemented, duration of ERP implementation, the length of time since the completion of ERP implementation, and the listed category of an enterprise.
Establishment of Empirical Models
The regression models established for validating hypotheses H 1 to H 5 proposed in this study are presented below. LIST: TWSE-, GTSM-listed companies, or emerging stock companies;
CY: the number of years since the establishment of an enterprise.
Data Analysis and Results
Descriptive Statistical Analysis of Samples
The majority of the respondents were women (82), accounting for 67.2% of the effective samples; 40 respondents were men, accounting for 32.8% of the effective samples. Additionally, 83 respondents (68.03%) had college degrees, and 28 had graduate degrees (22.95%). The number of respondents involved in internal auditing for less than five years was 47, and the number involved for six to ten years was 40. Regarding the distribution of industry categories, the electronics industry accounted for the majority of the enterprises surveyed (79 enterprises), followed by traditional industries (41 enterprises). Most of the enterprises surveyed were listed companies (65; accounting for 53.28% of all enterprises surveyed), followed by over-the-counter companies. Finally, for the ERP systems implemented in enterprises, 29 enterprises used SAP system, and 37 used Data systems.
Reliability Analysis
The reliability analysis results for the dependent and independent variables are shown in Table 3 . Cronbach's α coefficient was 0.89 for the internal control benefits of an ERP system (dependent variable), 0.91 for the extent of ERP internal control implementation, and between 0.81 and 0.91 for the four quality scales of ERP systems.
The results indicate that the overall questionnaire and various sections of the questionnaire are highly consistent and stable; therefore, the questionnaire is reliable. 
Validity Analysis
For convergent validity, we examined the correlation of each question with the other questions using factor analysis. The quality of each item in an ERP system was factor-extracted using principal component analysis and a maximum variation approach. The KMO value was 0.887, and the significance of the Bartlett's test of sphericity approached 0; these results indicate that the questionnaire is appropriate for factor analysis. The test results are shown in Table 4 .
To examine the discriminant validity, we adopted the Pearson's correlation coefficient (γ) to assess whether the correlation coefficients of the factors in the correlation matrix were greater than 0.8 or 0.9. The correlation analysis results are shown in Table 5 . The correlation coefficients of all factors were between 0.07 and 0.46; thus, the correlation is positive and minimal.
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International Business Research Vol. 7, No. 4; Note. ** = P <.01; and * = P < .05. Table 6 shows the regression analysis result. By testing Hypotheses H 1 to H 5 with Model 1, was found that this regression model had a satisfactory goodness-of-fit (F-value was 6.1011, P-value approaches 0); the overall explanatory power was 44.9%. The four quality variables of the ERP system (the system and information quality, service, internal control, and communication) were positively correlated with indicators of internal control benefits (the regression coefficients for these variables were 0.1562, 0.1431, 0.4071, and 0.1484). These results support Hypotheses H 1 to H 4 proposed in this study. These hypotheses propose that the system and information quality variables, that is, the information success model developed by Mclea (1992, 2004) , are critical influence factors for internal control benefits.
Hypothesis Validation
Additionally, the extent of internal control implementation had a significantly positive correlation with internal control benefits (the regression coefficient was 0.3202). This result supports Hypothesis H 5 proposed in this study and demonstrates the influence of implementing ERP internal control functions and mechanisms on the internal control benefits. The effect of following the information system control criteria stipulated in Article 8 of the Regulations Governing Establishment of Internal Control Systems by Public Companies on the internal control benefits of an enterprise was substantial and far-reaching.
Furthermore, the correlations among the respondents' characteristic variables (gender, level of education, and years involved with internal auditing) and the internal control benefits were statistically insignificant. The correlations among the enterprise characteristic variables (industry category, type of ERP system implemented, duration of ERP implementation, time since the completion of ERP implementation, and the listed category) and the internal control benefits of an enterprise were also statistically insignificant. In other words, the respondent and enterprise characteristics have no effect on the internal control benefits.
Finally, to increase the robustness of this study, we examined Hypotheses H 1 and H 4 using Model 2 (the overall model excluding the characteristic variables of the respondents and enterprises), Model 3 (the overall model excluding the enterprise characteristics), and Model 4 (the overall model excluding the respondent characteristics). The results are identical to that provided by Model 1; however, the correlations between service quality and internal control benefits in Models 2 and 3 were reduced. Among these four models, the adjusted R 2 value was the lowest for Model 1 (0.3750) and the highest for Model 2 (0.4000), indicating that the regression model Model 2 has the greatest explanatory power and the best goodness-of-fit for internal control benefits. This result is consistent with that of the information system success model, where the characteristic variables of the respondents and enterprises are excluded. 
Conclusions
ERP system implementation has been popularized at all enterprise levels. Consequently, improving the extent of internal control implementation and enhancing the corporate constitution of enterprises through an ERP system with internal control designs has become a crucial issue. Numerous studies (Debrecenty et al., 2005; Ragowsky & Adams, 2005) have reported that these systems can prevent fraudulent behavior and reduce risks through mutual inspection and ERP implementation, improving the internal control quality of enterprises. An enterprise can increase profits and strengthen its constitution by implementing internal controls using an ERP system equipped with an internal control system. Studies on factors that affect the internal control benefits of an ERP system are limited. Therefore, we recruited internal auditors as the main research subjects to investigate the internal control benefits of ERP systems based on the information system success model.
Because scales for measuring internal control benefits and the extent of ERP internal control implementation were unavailable, we first developed 10 questions related to information systems based on the five main internal control factors (Note 4) published by the COSO to measure the internal control benefits of ERP implementation in enterprises. Additionally, we adopted the 11 control operation types that Article 8 of the Regulations Governing Establishment of Internal Control Systems by Public Companies stipulates must be included in information systems as the scale for measuring the extent of internal control implementation. This scale may have wider application in future academic studies.
In conclusion, the results of this study indicate that the quality variables of an information system, system and information quality, service quality, and internal control quality are critical factors influencing the internal control benefits of an enterprise. Good communication can also improve the internal control benefits. Enhancing the internal control personnel's understanding of an ERP system by fully explaining the functions, information qualities, and service quality of an ERP system using a good communication interface can improve the internal control benefits of an ERP system. Therefore, enhancing internal control personnel's understanding of the internal control mechanism in an ERP system is urgently required. In addition to reproducing factors in systems (information and system quality, internal control quality) and on a technical level (service quality), communication quality is critical to an ERP internal control environment. An enterprise must understand the importance of the coexistence of these factors to enhance the benefits of ERP internal controls.
Furthermore, the extent of internal control implementation and the internal control benefits of an enterprise are positively correlated. This correlation suggests that the ERP internal control benefits cannot be fully realized if the internal auditors of an enterprise that implements an ERP system do not apply these functions, regardless of whether an ERP system is equipped with control functions to control a transaction cycle. Therefore, internal control benefits can be improved by implementing internal controls using an ERP system equipped with internal control mechanisms.
Practically, the structure and analytical results of this study can be used not only as references for improving the ERP system internal control benefits of an enterprise, but they can also be employed to improve information system quality, promote user satisfaction, and create competitive advantages for ERP information service suppliers. For academic research, this study can be used as a reference for wider discussion and model inferences in the future.
